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(54) SEALING STRUCTURE USING GASKET
(57)  Asealing structure sealing a clearance between
a base (1) having a storage part (11) and a cover (2)
joined to the base (1) so as to close the storage part (11)
throughagasket (4) formed of a rubber-like elastic mate-
rial. The base (1) and the cover (2) comprise side periph-
eral surfaces (12a) and (22a) opposed to each other in
a direction different from a joining direction with a screw
member (3). The gasket (4) is integrally fitted onto the

side peripheral surface (12a) of the base (1) (or the side
peripheral surface (22a) of the cover (2)), and the seal
surface (41a) of the gasket is closely fitted to the side
peripheral surface (22a) of the cover (2) (or the side pe-
ripheral surface (12a) of the base (1)). Thus, the outer
shell of a device formed of the base (1) and the cover (2)
can be easily thinned and the cover (2) can be prevented
from being nonuniformly deformed by the repulsion of
the gasket (4) .
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to a sealing struc-
ture for sealing between a base having a storage part
and a cover attached to the base to close the storage
part via a gasket made of a rubber-like elastic material,
for example, a structure for sealing between a base and
a cover as required in a hard disc drive apparatus (here-
inafter, referred to as HDD).

Description of the Conventional Art

[0002] In an HDD, it is necessary to prevent dust or
water, which is impeditive for writing and reading a data
to a magnetic disc, from entering from an external part
as much as possible. Accordingly, a gasket s interposed
between the base, in which the magnetic disc, a head
for reading and writing the data, a drive apparatus thereof
andthe like are stored, and the cover for sealing the base.
[0003] Fig. 22 is a partly cross sectional view showing
a conventional art of a sealing structure by the gasket.
In this Fig. 22, reference numeral 101 denotes a base in
an HDD, and reference numeral 102 denotes a cover.
The base 101 is structured such that a storage part 101a,
in which a magnetic disc, a magnetic head, a drive ap-
paratus thereof (not shown) and the like are stored, is
surrounded by a side plate part 101b. Further, the cover
102 is manufactured by press molding of a metal plate,
for example, a stainless steel, an aluminum or the like,
and an endless-shaped gasket 104 made of a rubber-
like elastic material is integrally formed on an outer pe-
ripheral part of an inner surface thereof. The gasket 104
has a seal lip 104a brought into close contact with an
upper surface of the side plate part 101b of the base 101
(refer, for example, to the drawing of patent document 1).
Patent Document 1: Japanese Unexamined Patent Pub-
lication No. 2004-36630

[0004] However, in accordance with the conventional
sealing structure such as the patent document 1 men-
tioned above, since the gasket 104 is brought into close
contact with the upper surface of the side plate part 101b
of the base 101, a thickness (a height h) of an outer shell
of the apparatus consisting of the base 101 and the cover
102 is enlarged, and it is hard to fulfill the demands for
thinness of the apparatus.

[0005] Fig. 23 is a cross sectional view rhetorically
showing a condition that a deflection of the cover 102 is
generated in the conventional art. In particular, as shown
in Fig. 23, since an outer peripheral part of the cover 102
is attached to an upper surface of the side plate part 101b
of the base 101 by being joined with a plurality of screw
members 103, the cover 102 is outward deformed undu-
lately at positions between the joined parts with the screw
members 103 on the basis of repulsion force of the gasket
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104 which is compressed between the side plate part
101b of the base 101 and the cover 102. Accordingly, a
surface pressure of the gasket 104 with respect to the
upper surface of the side plate part 101b of the base 101
becomes uneven and the surface pressure necessary
for sealing tends to be insufficient at positions between
the joined parts with the screw members 103.

SUMMARY OF THE INVENTION

[0006] The present invention is made by taking the
points mentioned above into consideration, and a tech-
nical problem thereof is to prevent an uneven deforma-
tion of a cover caused by repulsion force of a gasket and
a partial surface pressure lack of the gasket caused
thereby, as well as to facilitate thin formation of an outer
shell of an apparatus consisting of a base and a cover.

Means for Solving the Problem

[0007] As ameans for effectively solving the technical
problem mentioned above, in accordance with a first as-
pect of the present invention, there is provided a sealing
structure using a gasket for sealing a clearance between
a base having a storage part and a cover joined to the
base so as to close the storage part, via a gasket made
of a rubber-like elastic material, wherein the base and
the cover have side peripheral surfaces facing to each
other in a different direction from their joining direction,
and the gasket is integrally provided on one side periph-
eral surface of the side peripheral surface of the base
and the side peripheral surface of the cover, and is
brought into close contact with the other side peripheral
surface.

[0008] In other words, in the structure mentioned
above, when the gasket is integrally provided on the side
peripheral surface of the base for example, a seal surface
of the gasket is brought into close contact with the side
peripheral surface of the cover, and on the other hand,
when the gasket is integrally provided on the side periph-
eral surface of the cover, a seal surface of the gasket is
broughtinto close contact with the side peripheral surface
of the base.

[0009] Further, in accordance with a second aspect of
the present invention, there is provided a sealing struc-
ture using a gasket as recited in the first aspect, wherein
the gasket has a seal lip brought into close contact with
the other side peripheral surface, and the seal lip is
formed in an inclined state toward a relative movement
direction of the other side peripheral surface at a time of
relatively moving the cover to the storage part side of the
base.

[0010] Inaccordance with this structure, in the process
of relatively moving the cover to the storage part side of
the base (in a direction of moving the base and the cover
close to each other), the seal lip of the gasket is deformed
so as to be further largely inclined on the basis of a slide
motion with respect to the other side peripheral surface,
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and thereby a surface pressure of the seal surface is
reduced. Onthe contrary, inthe process of relative move-
ment of the cover to an opposite side to the storage part
of the base (in a direction of opening the base and the
cover from each other) , the seal lip is deformed in an
uprising direction on the basis of a friction with the other
side peripheral surface, and the surface pressure of the
seal surface is increased, whereby a breakaway resist-
ance is increased.

[0011] Further, in accordance with a third aspect of the
present invention, there is provided a sealing structure
using a gasket as recited in the first aspect, wherein the
other side peripheral surface has a larger fastening mar-
gin with respect to the gasket at an outer side from a
close fitting part to the gasket.

[0012] In accordance with this structure, if the base
and the cover are relatively moved in the direction of
opening the base and the cover from each other from the
state in which the side peripheral surfaces of the base
and the cover are fitted to each other via the gasket, the
breakaway resistance isincreased in the gasket provided
on one of the side peripheral surfaces of the base and
the cover due to an increase of the surface pressure with
respect to the other side peripheral surface.

[0013] Further, in accordance with a fourth aspect of
the present invention, there is provided a sealing struc-
ture using a gasket as recited in the first aspect, wherein
the fastening margin with respect to the gasket is made
gradually larger from an end part of the other side pe-
ripheral surface toward the close fitting part with the gas-
ket, on the other side peripheral surface.

[0014] In accordance with this structure, since a col-
lapsing margin with respect to the gasket is gradually
increased in the process of fitting the cover to the base,
assembling can be done easily, and a sufficient collaps-
ing margin can be provided to the gasket.

[0015] Further, in accordance with a fifth aspect of the
present invention, there is provided a sealing structure
using a gasket as recited in the first aspect, wherein the
base and the cover have side plate parts along the outer
peripheries thereof, and the gasket is adhered in such a
manner as to enwrap one of the side plate parts.
[0016] Inaccordance with this structure, since the gas-
ket is provided in such a manner as to enwrap one of the
side plate parts, an adhesion area is increased.

[0017] Further, in accordance with a sixth aspect of
the present invention, there is provided a sealing struc-
ture using a gasket as recited in the first aspect, wherein
the base and the cover have side plate parts along the
outer peripheries thereof, the gasket is adhered to one
of the side plate parts, and has an extension part extend-
ing toward a side to which a leading end of the one side
plate part is directed, and the seal lip brought into close
contact with the other side peripheral surface is formed
on the extension part.

[0018] Inaccordance with this structure, since the seal
lip is formed on the extension part of the gasket extended
from one side peripheral surface toward the side to which
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the leading end is directed, stress of the seal lip caused
by the close contact with the other side peripheral surface
is absorbed by a bending deformation of the extension
part, so that the gasket becomes softer, and deforming
force applied to the base and the cover is reduced.
[0019] Further, in accordance with a seventh aspect
ofthe presentinvention, thereis provided a sealing struc-
ture using a gasket for sealing a clearance between a
base having a storage part and a cover joined to the base
so as to close the storage part, via a gasket made of a
rubber-like elastic material, wherein the base and the
cover have side peripheral surfaces facing to each other
in a different direction from their joining direction, and the
gasket is integrally provided on the side peripheral sur-
face of the base and is brought into close contact with
the side peripheral surface of the cover, and a buffering
part positioned at an outer peripheral part of a bottom
plate part of the cover is integrally formed in the gasket.
[0020] In accordance with this structure, the buffering
part formed so as to extend from the gasket serves a
function of reducing an impact from an exterior part.
[0021] Further, in accordance with an eighth aspect of
the present invention, there is provided a sealing struc-
ture using a gasket for sealing a clearance between a
base having a storage part and a cover joined to the base
S0 as to close the storage part, via a gasket made of a
rubber-like elastic material, wherein the gasket is consti-
tuted by a base part integrally adhered to a side periph-
eral surface of the cover, and a seal lip extending to an
outer peripheral side of the base part in such a manner
that an opposite side to the storage part forms a concave
shape, and the seal lip is brought into close contact in a
buckling state with a side plate part of the base extending
in such a manner as to surround the side peripheral sur-
face of the cover.

[0022] Inaccordance with this structure, since the seal
lip is brought into close contact with the side plate part
of the base in a buckling state, stress of the seal lip is
absorbed by the buckling. As a result, the gasket be-
comes softer, and deforming force applied to the base
and the cover is reduced. Further, since the seal lip ex-
tends in such a manner that the opposite side to the stor-
age partin the base forms the concave shape, and there-
by buckling occurs in such a manner that the seal lip
collapses toward an opposite side to the storage part of
the base, the seal lip is deformed in an uprising direction
on the basis of the friction with the other side peripheral
surface, in the process of relative movement of the cover
toward the opposite side to the storage part of the base
(in the direction of opening the base and the cover from
each other), and the surface pressure of the seal surface
is increased. Therefore, the breakaway resistance is in-
creased.

[0023] Further, in accordance with a ninth aspect of
the present invention, there is provided a sealing struc-
ture using a gasket as recited in the eighth aspect, where-
in one or both of the following two expressions is satisfied:
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[0024] Inthe above expressions, S, is a cross section-
alarea of aclearance between the base part of the gasket
and the side plate part of the base, Sg is a cross sectional
area of the seal lip, H is a height from a bottom part of
the concave shape of the seal lip to an upper surface of
the cover, and W is a protruding width of the seal lip from
the base part of the gasket to an outer peripheral side.
[0025] In accordance with this structure, it is possible
to prevent the seal lip pinched between the side plate
part of the base and the base part of the gasket from
protruding to an outer side from the clearance between
the base part of the gasket and the side plate part of the
base.

[0026] Further, in accordance with a tenth aspect of
the present invention, there is provided a sealing struc-
ture using a gasket for sealing a clearance between a
base having a storage part and having a polygonal plane
projection shape with rounded corner parts, and a cover
arranged at an inner side of a side plate part of the base
and joined so as to close the storage part, via a gasket
made of a rubber-like elastic material, integrally bonded
to a side peripheral surface of the cover and brought into
close contact with an inner side surface of the side plate
part, wherein a radius of curvature of an outer peripheral
seal surface of the gasket at the corner parts is made
smaller than a radius of curvature of an inner side surface
of the side plate part of the base at the corner parts.
[0027] Further, in accordance with an eleventh aspect
ofthe presentinvention, there is provided a sealing struc-
ture using a gasket for sealing a clearance between a
base having a storage part and having a polygonal plane
projection shape with rounded corner parts, and a cover
arranged at an inner side of a side plate part of the base
and joined so as to close the storage part, via a gasket
made of a rubber-like elastic material, integrally bonded
to a side peripheral surface of the cover and brought into
close contact with an inner side surface of the side plate
part, wherein a protruding length of the gasket at the cor-
ner parts is made larger than a protruding length of the
gasket at the other parts than the corner part.

Effect of the Invention

[0028] In accordance with the sealing structure using
the gasket on the basis of the first aspect of the present
invention, since the gasket is interposed between the
side peripheral surfaces facing to each other in the dif-
ferent direction from the direction of joining the base and
the cover by a joining means such as screws or the like,
it is possible to present the uneven deformation of the
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cover caused by the repulsion force of the gasket, and
the unevenness of the surface pressure of the gasket
caused thereby, and it is possible to provide the sealing
structure having a high reliability.

[0029] In accordance with the sealing structure using
the gasket on the basis of the second aspect of the
present invention, since the seal lip of the gasket is de-
formed so as to reduce the surface pressure at a time of
moving the base and the cover close to each other, it is
possible to easily assemble the base and the cover. On
the contrary, the seal lip of the gasket increases the sur-
face pressure with respect to the direction of opening the
base and the cover from each other, and restoring force
of the seal lip is applied to the direction of moving the
base and the cover close to each other, in addition to the
effect obtained by the first aspect. Accordingly, since the
gasket itself has the joining force between the base and
the cover, it is possible to reduce dependency on the
joining means such as the screws or the like so as to
reduce its cost.

[0030] In accordance with the sealing structure using
the gasket on the basis of the third aspect of the present
invention, itis possible to reduce dependency on the join-
ing means such as the screws or the like, similarly to the
second aspect, on the basis of the increase of the break-
away resistance, whereby the cost can be reduced.
[0031] In accordance with the sealing structure using
the gasket on the basis of the fourth aspect of the present
invention, the sufficient collapsing margin can be provid-
ed to the gasket and assembling can be done easily.
[0032] In accordance with the sealing structure using
the gasket on the basis of the fifth aspect of the present
invention, a desired adhesion strength of the gasket can
be secured even in the case that the gasket itself is in-
evitably downsized in accordance with the downsizing of
the base and the cover, in addition to the effect obtained
by the first aspect.

[0033] In accordance with the sealing structure using
the gasket on the basis of the sixth aspect of the present
invention, since the gasket becomes softer and the de-
forming force applied to the base and the cover is re-
duced, it is possible to effectively suppress the deforma-
tion of the base and the cover, which are downsized and
thinned on the basis of the downsizing of the device so
as to have lowered rigidity, in addition to the effect ob-
tained by the first aspect.

[0034] In accordance with the sealing structure using
the gasket on the basis of the seventh aspect of the
present invention, since the buffering part is formed in
the gasket so as to extend, an independent buffering
member is not necessary to be provided, and since the
adhesion area of the gasket to the base is increased by
the buffering part, an adhesion strength can be en-
hanced.

[0035] In accordance with the sealing structure using
the gasket on the basis of the eighth aspect of the present
invention, since the gasket becomes softer, and the de-
forming force applied to the base and the cover is re-
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duced, it is possible to effectively suppress the deforma-
tion of the base and the cover, which is downsized and
thinned on the basis of the downsizing of the device so
as to have reduced rigidity. Further, it is possible to re-
duce dependency on the joining means such as the
screws or the like, similarly to the second aspect, on the
basis of the increase of the breakaway resistance, there-
by it is possible to reduce the cost.

[0036] In accordance with the sealing structure using
the gasket on the basis of the ninth aspect of the present
invention, it is possible to effectively prevent the seal lip
from protruding to the outer side from the clearance be-
tween the base and the cover, in addition to the effect
obtained by the eighth aspect. Further, this matter is ef-
fective in the light of making the apparatus thin by reduc-
ing the dimension in the thickness direction.

[0037] In accordance with the sealing structure using
the gasket on the basis of the tenth aspect or the eleventh
aspect of the present invention, since the collapsing
amount of the gasket at the corner part can be made
larger than the collapsing amount of the gasket at the
other parts than the corner part in the structure in which
the plane projection shapes of the base and the gasket
are formed in the polygonal shape having the rounded
corner parts, it is possible to secure a desired sealing
performance in the corner part of the base, where high
dimensional precision is hardly attained.

BRIEF EXPLANATION OF THE DRAWINGS

[0038]

Fig. 1 is a partly cross sectional view showing a first
embodiment of a sealing structure using a gasket in
accordance with the present invention;

Fig. 2 is a partly cross sectional view showing an
example in which a shape of the gasket in accord-
ance with the first embodiment is modified;

Fig. 3 is a partly cross sectional view showing a sec-
ond embodiment of a sealing structure using a gas-
ket in accordance with the present invention;

Fig. 4 is a partly cross sectional view showing an
example in which a shape of the gasket in accord-
ance with the second embodiment is modified;

Fig. 5is a partly cross sectional view showing a third
embodiment of a sealing structure using a gasket in
accordance with the present invention;

Fig. 6 is a partly cross sectional view showing an
example in which a shape of the gasket in accord-
ance with the third embodiment is modified;

Fig. 7 is a view as seen in an arrow direction VIl in
Fig. 1;

Fig. 8 is a view showing an example without the cor-
ner parts in Fig. 7;

Fig. 9is apartly cross sectional view showing a fourth
embodiment of a sealing structure using a gasket in
accordance with the present invention;

Fig. 10 is a partly cross sectional view showing an
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example in which shapes of the gasket and the cover
in accordance with the fourth embodiment are mod-
ified;

Fig. 11 is a partly cross sectional view showing an
example in which a shape of the base in accordance
with the fourth embodiment is modified;

Fig. 12 is a partly cross sectional view showing a fifth
embodiment of a sealing structure using a gasket in
accordance with the present invention;

Fig. 13 is a partly cross sectional view showing a
sixth embodiment of a sealing structure using a gas-
ket in accordance with the present invention;

Fig. 14 is a partly cross sectional view showing a
seventh embodiment of a sealing structure using a
gasket in accordance with the present invention, in
a state that a base and a cover are not fitted,;

Fig. 15 is a partly cross sectional view showing the
seventh aspectin a state that the base and the cover
are fitted;

Fig. 16 is a partly cross sectional view showing a
compared aspect with the seventh aspect;

Fig. 17 is a partly cross sectional view showing an
example in which a shape of the cover in accordance
with the seventh aspect is modified, in a state that
the base and the cover are not fitted,;

Fig. 18 is a partly cross sectional view showing the
example in which the shape of the cover in accord-
ance with the seventh aspect is modified, in a state
that the base and the cover are fitted;

Fig. 19 is a plan view showing corner parts of the
base, the cover and the gasket, in the sealing struc-
ture using the gasket in accordance with the present
invention;

Fig. 20 is a cross sectional view obtained by cutting
the gasket at a position XX-XX in Fig. 19;

Fig. 21 is a cross sectional view obtained by cutting
the gasket at a position XXI-XXI in Fig. 19;

Fig. 22 is a cross sectional view showing a conven-
tional art of a sealing structure using a gasket; and
Fig. 23 is a cross sectional view showing a state that
a deflection of a cover is generated in the conven-
tional art of the sealing structure using the gasket
rhetorically.

Description of Reference Numerals

[0039]

1 base

11 storage part

12,22 side peripheral surface
12a, 22b  inner side surface
12b, 22a  outer side surface
12c, 22c  leading end part

121 opening end part

122 step part

2 cover

2a outer peripheral edge
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21 top plate part
3 screw member
4 gasket

41 seal lip

4la seal surface
41b groove

42 base part

43 extension part
44 buffering part
5 magnetic disc
A corner part

B straight part (other parts than corner part A)
G facing gap

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0040] Fig. 1 is a partly cross sectional view showing
a first embodiment of a sealing structure using a gasket
in accordance with the present invention. In this Fig. 1,
reference numeral 1 denotes a base constituted by a
bottom plate part 13, and a side plate part 12 rising from
an outer peripheral edge thereof, and having a storage
part 11 in which a magnetic disc, a magnetic head and
a driving apparatus thereof which are not illustrated, are
stored, and reference numeral 2 denotes a cover con-
nected via a plurality of screw members 3 so as to close
the storage part 11 in the base 1. An outer shell case of
an HDD is constituted by the base 1 and the cover 2.
[0041] The cover 2 is manufactured, for example, by
a press molding of a metal plate such as a stainless steel,
an aluminum or the like, and is constituted by a top plate
part 21, and a side plate part 22 which is formed to bend
approximately vertically along an outer peripheral edge
thereof. Further, the cover 2 is inside fitted to the storage
part 11 of the base 1. In other words, the side plate part
22 of the cover 2 is placed at an inner peripheral side of
the side plate part 12 of the base 1, and an outer side
surface 22a of the side plate part 22 of the cover 2 and
an inner side surface 12a of the side plate part 12 of the
base 1 face to each other with a predetermined facing
gap G in adirection which is approximately perpendicular
to a connecting direction (a vertical direction in Fig. 1) of
the base 1 and the cover 2 by the screw members 3.
[0042] Agasket4 made ofarubber-like elastic material
is interposed in the facing gap G between the side plate
part 22 of the cover 2 and the side plate part 12 of the
base 1, and is integrally provided on the outer side sur-
face 22a of the side plate part 22 of the cover 2. The
gasket 4 can be, for example, vulcanized and formed
integrally on the side plate part 22 of the cover 2 in ac-
cordance with an injection molding by using a metal mold
or the like, or can be integrally formed in accordance with
amethod of extruding a liquid elastomer on the side plate
part 22 into an endless shape by using a dispenser pro-
vided with a discharge nozzle, and bridging and harden-
ing the liquid elastomer by irradiation of ultraviolet light
or the like.
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[0043] The gasket 4 has a seal lip 41 directed to an
outer peripheral side, andisintegrally bonded to the outer
side surface 22a of the side plate part 22 of the cover 2
at a base part 42 which is thicker than the seal lip 41.
Further, a seal surface 41a of a leading end (an outer
peripheral end) of the seal lip 41 is brought into close
contact with the inner side surface 12a of the side plate
part 12 of the base 1 with a desired surface pressure, in
a connected state of the base 1 and the cover 2. In this
embodiment, the outer side surface 22a of the side plate
part 22 of the cover 2 corresponds to "one side peripheral
surface" inthe description of the firstaspect of the present
invention, and the inner side surface 12a of the side plate
part12 ofthe base 1 correspondsto "other side peripheral
surface" in the same description.

[0044] In accordance with the first embodiment men-
tioned above, since the gasket 4 is interposed between
the inner side surface 12a of the side plate part 12 of the
base 1 and the outer side surface 22a of the side plate
part 22 of the cover 2, it is possible to reduce a thickness
(a height h) of the outer shell of the apparatus constituted
by the base 1 and the cover 2 accordingly, in comparison
with the case that the gasket 104 is interposed in series
with respect to the connecting direction of the base 101
and the cover 102 as shown in Fig. 22 described above,
and it is possible to easily comply with a demand for re-
duction in thickness of the apparatus.

[0045] Further, a collapsing margin of the gasket 4 is
caused by a difference between a facing distance of the
outer side surface 22a of the side plate part 22 of the
cover 2 with respect to the inner side surface 12a of the
side plate part 12 of the base 1, and a dimension of the
gasket 4 at a time of formation in the facing direction, and
is not affected by a connecting position, a fastening
amount or the like by the screw members 3. This is be-
cause the gasket 4 is compressed between the side plate
parts 12 and 22 facing in the direction which is approxi-
mately perpendicular to the connecting direction of the
base 1 and the cover 2 by the screw members 3. There-
fore, a deflection caused by the fastening position and
the fastening amount of the screw member 3 and repul-
sion force of the gasket 4 is not generated in the cover
2. Therefore, a surface pressure of the seal surface 41a
with respect to the inner side surface 12a of the side plate
part 12 of the base 1 does not become uneven. As a
result, it is possible to prevent a sealing performance
from being lowered by a partial lack of the surface pres-
sure.

[0046] Fig. 2 is a partly cross sectional view showing
an example in which a shape of the gasket 4 is modified
in the first embodiment mentioned above. In the gasket
4 shown in Fig. 2, a seal lip 41 directed to an outer pe-
ripheral side extends so as to be inclined to an upper
side. In other words, the seal lip 41 is formed into a state
of being inclined toward an upper side corresponding to
a relative movement direction of the inner side surface
12a of the side plate part 12 corresponding to "other side
peripheral surface" at a time of relatively moving the cov-
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er 2 to the storage part 11 side (in a direction of moving
the bottom plate part 13 of the base 1 and the top plate
part 21 of the cover 2 close to each other).

[0047] Inaccordance with this structure, since the side
plate part 12 of the base 1 is relatively moved to the upper
side with respect to the gasket 4, at a time of inside fitting
the cover 2 to the base 1, the seal lip 41 is deformed so
as to incline to the upper side on the basis of a sliding
motion with the inner side surface 12a of the side plate
part 12, and the surface pressure of the seal surface 41a
causing a resistance against the fitting is reduced. Fur-
ther, since a compressing direction of the gasket 4 and
the fitting direction of the base 1 and the cover 2 are
different, it is possible to easily assemble the base 1 and
the cover 2.

[0048] Further, onthe contrary, in the case of relatively
moving the cover 2 to an opposite side to the storage
part 11 of the base 1 (in a direction of opening the bottom
plate part 13 of the base 1 and the top plate part 21 of
the cover 2 up and down mutually), the side plate part
12 of the base 1 relatively moves to the lower side with
respect to the gasket 4. Therefore, the seal lip 41 is de-
formed so as to reduce an angle of incline on the basis
of the sliding motion with the inner side surface 12a of
the side plate part 12, and the surface pressure of the
seal surface 41a is increased. Further, since restoring
force of the seal lip 41 in the direction of incline acts in a
direction of moving the bottom plate part 13 of the base
1 and the side plate part 22 of the cover 2 close to each
other, the gasket 4 itself generates connecting force be-
tweenthe base 1 and the cover 2. Therefore, itis possible
to reduce a degree at which the connection between the
base 1 and the cover 2 depends on the screw member
3, specifically reduce the number of the screw members
3, thereby reducing a parts cost and a work cost at a time
of assembling.

[0049] Next, Fig. 3 is a partly cross sectional view
showing a second embodiment of the sealing structure
using the gasket in accordance with the present inven-
tion. Inthis second embodiment, the base 1 and the cover
2 are the same as those of the first embodiment. In other
words, the cover 2 is inside fitted to the storage part 11
of the base 1, and the outer side surface 22a of the side
plate part 22 of the cover 2 and the inner side surface
12a of the side plate part 12 of the base 1 face to each
other with the predetermined facing gap G in the direction
which is approximately perpendicular to the connecting
direction (a vertical direction in Fig. 3) of the base 1 and
the cover 2 by the screw members 3.

[0050] The gasket 4 made of the rubber-like elastic
material is interposed in the facing gap G between the
side plate part 22 of the cover 2 and the side plate part
12 of the base 1, and is integrally provided on the inner
side surface 12a of the side plate part 12 of the base 1.
The gasket 4 can be, for example, vulcanized and formed
integrally on the side plate part 12 of the base 1 in ac-
cordance with the injection molding using the metal mold
or the like, or can be integrally formed in accordance with
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the method of extruding the liquid elastomer on the side
plate part 12 into an endless shape by using the dispens-
er provided with the discharge nozzle, and bridging and
hardening the liquid elastomer by irradiation of ultraviolet
light or the like.

[0051] The gasket 4 has the seal lip 41 directed to the
inner peripheral side, and is integrally bonded to the inner
side surface 12a of the side plate part 12 of the base 1
at the base part 42 which is thicker than the seal lip 41.
Further, the seal surface 41a of the leading end (an inner
peripheral end) of the seal lip 41 is brought into close
contact with the outer side surface 22a of the side plate
part 22 of the cover 2 with a desired surface pressure, in
the connected state of the base 1 and the cover 2. In this
embodiment, the inner side surface 12a of the side plate
part 12 of the base 1 corresponds to "one side peripheral
surface" in the description of the first aspect of the present
invention, and the outer side surface 22a of the side plate
part 22 of the cover 2 corresponds to "other side periph-
eral surface" in the same description.

[0052] In accordance with the second embodiment
mentioned above, similarly to the firstembodiment, since
the gasket 4 is interposed between the inner side surface
12a of the side plate part 12 of the base 1 and the outer
side surface 22a of the side plate part 22 of the cover 2,
it is possible to reduce the thickness (the height h) of the
outer shell of the apparatus constituted by the base 1
and the cover 2 accordingly, in comparison with the con-
ventional art as shown in Fig. 22 described above, and
itis possible to easily comply with a demand for reduction
in thickness of the apparatus.

[0053] Further, since the gasket 4 is compressed be-
tweenthe side plate parts 12 and 22 facing in the direction
which is approximately perpendicular to the connecting
direction of the base 1 and the cover 2 by the screw mem-
bers 3, the collapsing margin is not affected by the con-
necting position, the fastening amount or the like by the
screw members 3. Therefore, since the surface pressure
of the seal surface 41a with respect to the outer side
surface 22a of the side plate part 22 of the cover 2 does
not become uneven, it is possible to prevent the sealing
performance from being lowered by the partial lack of the
surface pressure.

[0054] Fig. 4 is a partly cross sectional view showing
an example in which the shape of the gasket 4 is modified
in the second embodiment mentioned above. In the gas-
ket 4 shown in Fig. 4, the seal lip 41 directed to an inner
peripheral side extends so as to be inclined to a lower
side. In other words, the seal lip 41 is formed into a state
of being inclined toward a lower side corresponding to
the relative movement direction of the outer side surface
22a of the side plate part 22 corresponding to "other side
peripheral surface" at a time of relatively moving the cov-
er 2 to the storage part 11 side of the base 1.

[0055] Inaccordance with this structure, since the side
plate part 22 of the cover 2 is relatively moved to the
lower side with respect to the gasket 4, at a time of inside
fitting the cover 2 to the base 1, the seal lip 41 is deformed
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so as toincline to the lower side on the basis of the sliding
motion with the outer side surface 22a of the side plate
part 22, and the surface pressure of the seal surface 41a
causing resistance against the fitting is reduced. Further,
since the compressing direction of the gasket 4 and the
fitting direction of the base 1 and the cover 2 are different,
itis possible to easily assemble the base 1 and the cover
2.

[0056] Further, onthe contrary, in the case of relatively
opening the base 1 and the cover 2 up and down from
each other, the side plate part 22 of the cover 2 relatively
moves to the upper side with respect to the gasket 4.
Therefore, the seal lip 41 is risen and deformed so as to
reduce the angle of incline on the basis of the sliding
motion with the outer side surface 22a of the side plate
part 22, and the surface pressure of the seal surface 41a
isincreased. Further, since the restoring force of the seal
lip 41 in the direction of incline acts in the direction of
moving the bottom plate part 13 of the base 1 and the
side plate part 22 of the cover 2 close to each other, the
gasket 4 itself generates the connecting force between
the base 1 and the cover 2. Therefore, it is possible to
reduce a degree at which the connection between the
base 1 and the cover 2 depends on the screw member
3, specifically reduce the number of the screw members
3, thereby reducing the parts cost and the work cost at
a time of assembling.

[0057] Next, Fig. 5 is a partly cross sectional view
showing a third embodiment of the sealing structure us-
ing the gasket in accordance with the present invention.
In this third embodiment, the cover 2 is outside fitted to
the base 1 inversely to the first or second embodiment
described above. In detail, the side plate part 22 of the
cover 2 is placed at an outer peripheral side of the side
plate part 12 of the base 1, and an inner side surface 22b
of the side plate part 22 of the cover 2 and an outer side
surface 12b of the side plate part 12 of the base 1 face
to each other with the predetermined facing gap G in the
direction which is approximately perpendicular to the
connecting direction (a vertical direction in Fig. 5) of the
base 1 and the cover 2 by the screw members 3.
[0058] The gasket 4 made of the rubber-like elastic
material is interposed in the facing gap G between the
side plate part 22 of the cover 2 and the side plate part
12 of the base 1, and is integrally provided on the inner
side surface 22b of the side plate part 22 of the cover 2.
The gasket 4 can be, for example, vulcanized and formed
integrally on the side plate part 22 of the cover 2 in ac-
cordance with the injection molding using the metal mold
or the like, or can be integrally formed in accordance with
the method of extruding the liquid elastomer on the side
plate part 22 into an endless shape by using the dispens-
er provided with the discharge nozzle, and bridging and
hardening the liquid elastomer by irradiation of ultraviolet
light or the like.

[0059] The gasket 4 has the seal lip 41 directed to the
inner peripheral side, and is integrally bonded to the inner
side surface 22b of the side plate part 22 of the cover 2
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at the base part 42 which is thicker than the seal lip 41.
Further, the seal surface 41a of the leading end (the inner
peripheral end) of the seal lip 41 is brought into close
contact with the outer side surface 12b of the side plate
part 12 of the base 1 with a desired surface pressure, in
the connected state of the base 1 and the cover 2. In this
embodiment, the inner side surface 22b of the side plate
part 22 of the cover 2 corresponds to "one side peripheral
surface" in the description of the firstaspect of the present
invention, and the outer side surface 12b of the side plate
part12 of the base 1 correspondsto "other side peripheral
surface" in the same description.

[0060] In accordance with the third embodiment men-
tioned above, since the gasket 4 is interposed between
the side plate part 12 of the base 1 and the side plate
part22 of the cover 2, itis possible to reduce the thickness
(the height h) of the outer shell of the apparatus consti-
tuted by the base 1 and the cover 2 accordingly, in com-
parison with the conventional art as in Fig. 22 described
above, and it is possible to easily comply with a demand
for reduction in thickness of the apparatus.

[0061] Further, since the gasket 4 is compressed be-
tweenthe side plate parts 12 and 22 facing in the direction
which is approximately perpendicular to the connecting
direction of the base 1 and the cover 2 by the screw mem-
bers 3, the collapsing margin is not affected by the con-
necting position, the fastening amount or the like by the
screw members 3. Therefore, since the surface pressure
of the seal surface 41a with respect to the outer side
surface 12b of the side plate part 12 of the base 1 does
not become uneven, it is possible to prevent the sealing
performance from being lowered by the partial lack of the
surface pressure.

[0062] Fig. 6 is a partly cross sectional view showing
an example in which the shape of the gasket 4 is modified
in the third embodiment mentioned above. In the gasket
4 shown in Fig. 6, the seal lip 41 directed to an inner
peripheral side extends so as to be inclined to an upper
side. In other words, the seal lip 41 is formed into a state
of being inclined toward an upper side corresponding to
the relative movement direction of the outer side surface
12b of the side plate part 12 corresponding to "other side
peripheral surface" at a time of relatively moving the cov-
er 2 to the storage part 11 side of the base 1 (a direction
of moving the bottom plate part 13 of the base 1 and the
top plate part 21 of the cover 2 close to each other).
[0063] Inaccordance with this structure, since the side
plate part 12 of the base 1is relatively moved to the upper
side with respect to the gasket 4, at a time of outside
fitting the cover 2 to the base 1, the seal lip 41 is deformed
so astoincline to the upper side on the basis of the sliding
motion with the outer side surface 12b of the side plate
part 12, and the surface pressure of the seal surface 41a
causing resistance against the fitting is reduced. Further,
since the compressing direction of the gasket 4 and the
fitting direction of the base 1 and the cover 2 are different,
itis possible to easily assemble the base 1 and the cover
2.
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[0064] Further, onthe contrary, in the case of relatively
opening the base 1 and the cover 2 up and down from
each other, the side plate part 12 of the base 1 relatively
moves to the lower side with respect to the gasket 4.
Therefore, the seal lip 41 is risen and deformed so as to
reduce the angle of incline on the basis of the sliding
motion with the outer side surface 12b of the side plate
part 12, and the surface pressure of the seal surface 41a
is increased. Further, since restoring force of the seal lip
41inthe direction of incline acts in the direction of moving
the side plate part 12 of the base 1 and the top plate part
21 of the cover 2 close to each other, the gasket 4 itself
generates connecting force between the base 1 and the
cover 2. Therefore, it is possible to reduce a degree at
which the connection between the base 1 and the cover
2 depends on the screw members 3, specifically reduce
the number of the screw members 3, thereby reducing
the parts cost and the work cost at a time of assembling.
[0065] In this case, Fig. 7 is a view (a plan view) as
seen in an arrow direction VIl in Fig. 1. In each of the
embodiments mentioned above, when the connection
between the base 1 and the cover 2 by the screw member
3 is executed at one position at an axial center (corre-
sponding to a part near the centers of the base 1 and the
cover 2) of the magnetic disc 5 stored in the storage part
11, as shown in Fig. 7, it is possible to further effectively
prevent arepetitive undulate deformation which has been
conventionally generated in the cover 2.

[0066] Further, the base 1 and the cover 2 in an HDD
are formed in a rectangular parallelepiped shape in an
outer appearance, however, in each of the embodiments
mentioned above, four corner parts A in aplanprojection
shape are formed in a round shape. In particular, as for
each of the corner parts A mentioned above, itis possible
to secure a sealing performance at each of the corner
parts A by forming the seal surface 41a of the seal lip 41
of the gasket 4 and the side peripheral surface (the inner
side surface 12a of the side plate part 12 of the base 1
in Fig. 7) brought into close contact with the seal surface
41a so as to extend in the round shape. Further, as for
each of the round-shaped corner parts Ain Fig. 7, a seal-
ing performance of the gasket 4 extending along the cor-
ner parts is improved in accordance with an increase of
a radius of curvature thereof.

[0067] Then, Fig. 8 shows an example of a shape ob-
tained by eliminating the corner parts from the plan pro-
jection shape in Fig. 7, in the light of the enlargement of
the radius of curvature of each of the round-shaped cor-
ner parts A, as mentioned above. In particular, in this
example, a part of the side plate parts 12 and 22 of the
base 1 and the cover 2 is formed in a semicircular arc
shape which is concentric with the magnetic disc 5 stored
in the storage part 11. This part may be formed in a partial
oval shape. In accordance with the shape mentioned
above, since it is possible to make a facing distance L
between the side plate parts 12 and 22 approximately
uniform at an entire circumference, it is possible to make
the collapsing margin of the gasket 4, or in other words,
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the surface pressure of the seal surface 41a approxi-
mately uniform at an entire circumference, thereby se-
curing a further excellent sealing performance.

[0068] Fig. 9 is a partly cross sectional view showing
a fourth embodiment of the sealing structure using the
gasket in accordance with the present invention. In this
embodiment, the cover 2 is inside fitted to the base 1,
similarly to the firstembodiment shown in Fig. 1 described
above basically. In particular, the cover 2 is structured
such that the side plate part 22 of the cover 2 is placed
at the inner peripheral side of the side plate part 12 of
the base 1, and the outer side surface 22a of the side
plate part 22 of the cover 2 and the inner side surface of
the side plate part 12 of the base 1 face to each other in
the direction which is approximately perpendicular to the
connecting direction (a vertical direction in Fig. 9) of the
base 1 and the cover 2 by the screw members 3 as shown
in Fig 1.

[0069] A step part 122 in which an upper part is ex-
panded to an outer peripheral side is formed in the side
plate part 12 of the base 1, and an opening end part 121
at an upper side of the step part 122 is inclined so as to
be slightly open to an outer peripheral side. On the other
hand, the side plate part 22 of the cover 2 is formed in
an inclined shape which is open to an outer peripheral
side, and a leading end part (a lower end part) 22c thereof
faces to an upper surface of the step part 122 in the side
plate part 12 of the base 1.

[0070] The gasket 4 made of the rubber-like elastic
material is integrally provided on the side plate part 22
of the cover 2. The gasket 4 is, for example, vulcanized
and formed integrally on the side plate part 22 of the
cover 2 in accordance with the injection molding using
the metal mold or the like, and has the seal lip 41 directed
to the outer peripheral side, and the base part 42 thereof
is adhered to the side plate part 22 of the cover 2 in such
a manner as to enwrap the outer side surface 22a, the
leading end part 22c and the inner side surface 22b.
[0071] The seallip 41 of the gasket 4 is structured such
that the seal surface 41a at the leading end (the outer
peripheral end) is broughtinto close contact with the inner
side surface 121a of the opening end part 121 in the side
plate part 12 of the base 1 with a desired surface pres-
sure, in the illustrated fitted state, and is formed in the
state of being inclined toward the upper side correspond-
ing to the relative movement direction of the side plate
part 12 of the base 1 at a time of relatively moving the
cover 2 to the storage part 11 side (in the direction of
moving the bottom plate part 13 of the base 1 and the
top plate part 21 of the cover 2 close to each other) . In
this embodiment, the outer side surface 22a of the side
plate part 22 of the cover 2 corresponds to "one side
peripheral surface" in the description of the first aspect
of the present invention, and the inner side surface 121a
of the side plate part 12 (the opening end part 121) of
the base 1 corresponds to "other side peripheral surface”
in the same description.

[0072] Inaccordance with the fourthembodimentmen-
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tioned above, it is basically possible to obtain the same
effects as those of the first embodiment described above.
In addition, in accordance with this embodiment, since
the opening end part 121 in the side plate part 12 of the
base 1 is inclined so as to be slightly open to the outer
peripheral side, the collapsing margin with respect to the
seal lip 41 of the gasket 4 is increased gradually in the
process of inside fitting the cover 2 to the base 1. Ac-
cordingly, itis possible to easily assemble the base 1 and
the cover 2, and it is possible to provide a sufficient col-
lapsing margin to the seal lip 41 of the gasket 4.

[0073] Further, since the base part 42 of the gasket 4
is integrally formed in such a manner as to enwrap the
side plate part 22 of the cover 2, an adhesion area is
large. Accordingly, even in the case that the gasket 4
itself is inevitably downsized on the basis of a downsizing
of the base 1 and the cover 2, a desired adhesion area
of the gasket 4 can be secured. Further, since a metal
contact between the step part 122 of the base 1 and the
leading end part 22c¢ of the side plate part 22 of the cover
2 is prevented, it is possible to prevent generation of par-
ticles giving an adverse influence to the magnetic disc.
[0074] Fig. 10 is a partly cross sectional view showing
an example in which the shapes of the gasket and the
cover are modified in the fourth embodiment. The basic
structure in Fig. 10 is the same as that in Fig. 9, however,
the side plate part 22 of the cover 2is formedinaninclined
shape which is open to the outer peripheral side com-
paratively largely, and the top plate part 21 is structured
S0 as to be readily bent by deforming force from an outer
peripheral side as rhetorically shown by a single-dot
chain line in the figure. Further, the opening end part 121
in the side plate part 12 of the base 1 rises up approxi-
mately vertically with respect to the step part 122 in the
lower side, however, is inclined in a gentle rounded sur-
face shape in such a manner that the inclination to the
outer peripheral side increases toward the upper side.
[0075] In accordance with the structure in Fig. 10,
when the side plate part 22 of the cover 2 is fitted to the
inner periphery of the open end part 121 in the side plate
part 12 of the base 1 via the gasket 4, the collapsing
margin with respect to the seal lip 41 increases gradually
in the process. Further, since the opening end part 121
is approximately vertical near the step part 122, it is pos-
sible to obtain a fixed collapsing margin even if there is
a slight dispersion in the fitting position.

[0076] Further, since the compression reaction force
of the gasket 4 on the basis of the increase of the col-
lapsing margin causes a bend as shown by the single-
dot chain line in the top plate part 21 via the inclined side
plate part 22 of the cover 2, and the gasket 4 is pushed
to the outer peripheral side on the basis of a bend stress,
the fitting force of the base 1 to the side plate part 12 (the
opening end part 121) is compensated.

[0077] Further, Fig. 11 is a partly cross sectional view
showing an example in which the shape of the base is
modified in the fourth embodiment. Fig. 11 is the same
as Fig. 9 in a basic structure, however, is different from
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Fig. 9in a point that the opening end part 121 at the upper
side than the step part 122 in the side plate part 12 of
the base 1 is inclined slightly to the inner peripheral side.
[0078] In accordance with the structure shown in Fig.
11, since the opening end part 121 of the base 1 is in-
clined slightly to the inner peripheral side, the fastening
margin with respect to the seal lip 41 is large at the outer
side of the close fitting part with the seal lip 41 of the
gasket 4. Therefore, after the side plate part 12 (the open-
ing end part 121) of the base 1 and the side plate part
22 of the cover 2 are once fitted to each other via the
gasket 4, a detaching resistance is increased in the gas-
ket 4 due to an increase of the surface pressure applied
to the side plate part 12 (the opening end part 121) of
the base 1 evenifthe base 1 and the cover 2 are relatively
moved in a detaching direction from each other. Thus, it
is possible to reduce a degree at which the connection
between the base 1 and the cover 2 depends on the
screw members 3, specifically reduce the number of the
screw members 3, thereby reducing a parts cost and a
work cost at a time of assembling.

[0079] Further, since an upper end inner peripheral
edge of the side plate part 12 (the opening end part 121)
of the base 1 is formed as the chamfered or rounded
surface 121b, it is possible to prevent the seal lip 41 of
the gasket 4 from being damaged at a time of fitting the
cover 2 to the base 1. Further, in accordance with the
structure mentioned above, it is possible to easily insert
the seal lip 41 from the chamfered or rounded surface
121b to the inner side surface 121a of the side plate part
12 (the opening end part 121) in the process of the fitting.
[0080] In this case, it is not necessary that the side
plate part 12 (the opening end part 121) of the base 1 is
inclined to the inner peripheral side over an entire cir-
cumference. For example, in the case that the plan pro-
jection shape of the side plate part 12 is formed in the
rectangular shape in which the corner parts are rounded
as in Fig. 7 described above, only the side peripheral
surfaces positioned at two facing sides may be inclined.
Further, in the case of a shape shown in Fig. 8, only side
peripheral surfaces positioned at two facing sides, or only
circular arc-shaped side peripheral surface may be in-
clined.

[0081] Next, Fig. 12 is a partly cross sectional view
showing a fifth embodiment of the sealing structure using
the gasket in accordance with the present invention. In
this fifth embodiment, the cover 2 is outside fitted to the
base 1, in other words, the side plate part 22 of the cover
2 is placed at the outer peripheral side of the side plate
part 12 of the base 1, and the inner side surface 22b of
the side plate part 22 of the cover 2 and the outer side
surface 12b of the side plate part 12 of the base 1 face
to each other in a different direction from the connecting
direction (a vertical direction in Fig. 12) of the base 1 and
the cover 2 by screw members which are not illustrated.
In this embodiment, the inner side surface 22b of the side
plate part 22 of the cover 2 corresponds to "one side
peripheral surface" in the description of the first aspect
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of the present invention, and the outer side surface 12b
of the side plate part 12 of the base 1 corresponds to
"other side peripheral surface" in the same description.
[0082] The gasket 4 made of the rubber-like elastic
material is integrally provided in the side plate part 22 of
the cover 2. The gasket 4 is, for example, vulcanized and
formed integrally on the side plate part 22 in accordance
with the injection molding using the metal mold or the
like. In particular, the gasket 4 has the base part 42 ad-
hered to the side plate part 22 so as to enwrap the outer
side surface 22a, the leading end part 22c and the inner
side surface 22b, an extension part 43 extended from
the base part 42 to a side to which the leading end of the
side plate part 22 of the cover 2 is directed, and the seal
lip 41 formed on an inner peripheral surface of the ex-
tension part 43 and brought into close contact with the
outer side surface 12b of the side plate part 12 of the
base 1 with a desired surface pressure. In this case, a
broken line part in the figure indicates a fastening margin
of the seal lip 41 with respect to the outer side surface
12b of the side plate part 12 of the base 1.

[0083] The side plate part 12 of the base 1 is slightly
inclined to an inner side from an upper side of a part with
which the seal lip 41 is brought into close contact in an
illustrated fitting state, to the opening end part 121. There-
fore, it is possible to effectively prevent the seal lip 41 of
the gasket 4 from being damaged, and since the fasten-
ing margin of the seal lip 41 is increased gradually in the
process of the fitting, it is possible to easily fit, at a time
of fitting the cover 2 to the base 1.

[0084] Inthe fifth embodiment mentioned above, since
the gasket 4 makes sealing between the side plate part
12 of the base 1 and the side plate part 22 of the cover
2, the collapsing margin is not affected by the connecting
position, the fastening amount or the like by screw mem-
bers, and itis possible to prevent the uneven deformation
of the cover 2 caused by the repulsion force of the gasket
4, and the partial lack of the surface pressure of the gas-
ket 4 thereby. In other words, it is basically possible to
achieve the same effect as the first embodiment de-
scribed above.

[0085] In addition, since the seal lip 41 of the gasket 4
is formed on the extension part 43 which does not have
the side plate part 22 of the cover 2 therein, the compres-
sion stress of the seal lip 41 caused by the fastening
margin shown by the broken line in Fig. 12 is absorbed
by a bending deformation of the extension part 43, where-
by the gasket 4 becomes soft, and the deforming force
with respect to the base 1 and the cover 2 is reduced.
Therefore, it is possible to effectively inhibit the base 1
and the cover 2, which is downsized and thinned on the
basis of the downsizing of the HDD, from being deformed
by the repulsion force of the gasket 4.

[0086] Next, Fig. 13 is a partly cross sectional view
showing a sixth embodiment of the sealing structure us-
ing the gasket in accordance with the present invention.
In this sixth embodiment, the cover 2 is outside fitted to
the base 1. In particular, the side plate part 22 of the
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cover 2 is placed at the outer peripheral side of the side
plate part 12 of the base 1, and the inner side surface
22b of the side plate part 22 of the cover 2 and the outer
side surface 12b of the side plate part 12 of the base 1
face to each other in a different direction from the con-
necting direction (a vertical direction in Fig. 13) of the
base 1 and the cover 2 by screw members (not
illustrated) .

[0087] The gasket 4 made of the rubber-like elastic
material is integrally provided on the side plate part 12
of the base 1. The gasket 4 is, for example, vulcanized
and formed integrally on the side plate part 12 in accord-
ance with the injection molding using the metal mold or
the like, and the seal lip 41 directed to the outer peripheral
side is formed so as to be positioned at the outer periph-
ery of the opening end part (the upper end part) of the
side plate part 12, and the base part 42 is adhered to the
side plate part 12 so as to enwrap the outer side surface
12b, the leading end part 12c and the inner side surface
12a. Further, the seal lip 41 is structured such that the
seal surface 41a at a leading end (an outer peripheral
end) is brought into close contact with a position close
to the top plate part 21 on the inner side surface 22b of
the side plate part 22 of the cover 2 in an illustrated fitting
state, with a desired surface pressure.

[0088] Since a lower end inner peripheral surface of
the side plate part 22 of the cover 2 is formed as a cham-
fered or rounded surface 22d open to an outer periphery,
it is possible to prevent the seal lip 41 of the gasket 4
from being damaged at a time of fitting the cover 2 to the
base 1. Further, in accordance with the structure men-
tioned above, it is possible to easily insert the seal lip 41
from the chamfered or rounded surface 22d to the inner
side surface 22b of the side plate part 22 in the process
of the fitting.

[0089] Inthe base part 42 of the gasket 4, the part 42a
adhered to the outer peripheral side of the side plate part
12 of the base 1 extends to the corner part (the part A in
Fig. 7) at the outer periphery of the bottom plate part 13
of the base 12 so as to form a buffering part 44.

[0090] In the sixth embodiment mentioned above,
since the gasket 4 seals between the side plate part 12
of the base 1 and the side plate part 22 of the cover 2,
the collapsing margin is not affected by the connecting
position, the fastening amount or the like by the screw
members, and it is possible to prevent the uneven defor-
mation of the cover 2 caused by the repulsion force of
the gasket 4 and the partial lack of the surface pressure
of the gasket 4 thereby. In other words, it is basically
possible to achieve the same effect as the first embodi-
ment described above.

[0091] In addition, in the gasket 4, the buffering part
44 formed so as to extend to the outer peripheral part of
the bottom plate part 13 of the base 1 from the outer
peripheral part 42a of the base part 42 achieves a func-
tion of reducing an impact applied from the external part.
Therefore, it is not necessary to independently provide
the buffering member.
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[0092] Further, since the base part 42 of the gasket 4
is adhered so as to enwrap the side plate part 12 of the
base 1, the adhesion area thereof is large, and the buff-
ering part 44 formed so as to extend to the outer periph-
eral part of the bottom plate part 13 of the base 1 con-
tributes to an increase of the adhesion area. Therefore,
eveninthe case thatthe gasket 4 itself is inevitably down-
sized by the downsizing of the HDD, that is, the down-
sizing of the base 1 and the cover 2, a desired adhesion
strength of the gasket 4 can be secured.

[0093] Next, Fig. 14 is a partly cross sectional view
showing a seventh embodiment of the sealing structure
using the gasket in accordance with the present inven-
tion, in a state that the base 1 and the cover 2 are not
fitted, and Fig 15 is a partly cross sectional view showing
the same in a state that the base 1 and the cover 2 are
fitted. In this seventh embodiment, the cover 2 is formed
in a flat plate shape without having the side plate part 22
as in each of the embodiments mentioned above, and is
inside fitted to the storage part 11 of the base 1. An outer
peripheral edge 2a thereof faces to the inner side surface
12a of the side plate part 12 of the base 1 in a direction
which is approximately perpendicular to the connecting
direction (a vertical direction in Figs. 14 and 15) of the
base 1 and the cover 2 by screw members (not illustrat-
ed). In this embodiment, the outer peripheral edge 2a of
the cover 2 corresponds to "one side peripheral surface"
in the description of the first aspect of the present inven-
tion, and the inner side surface 12a of the side plate part
12 of the base 1 corresponds to "other side peripheral
surface" in the description.

[0094] The gasket 4 made of the rubber-like elastic
material is integrally provided in an outer peripheral part
of the cover 2. The gasket 4 is, for example, vulcanized
and formed integrally on the outer peripheral part of the
cover 2 in accordance with the injection molding using
the metal mold or the like, and is constituted by the base
part 42 integrally adhered on the outer peripheral edge
2a of the cover 2 to a lower surface outer peripheral part
2b, and the seal lip 41 extending to an outer peripheral
side of the base part 42 so as to form a concave shape
at an opposite side (an upper side in the figure) to the
storage part 11 of the base 1, as shown in Fig. 14. The
seal lip 41 is broughtinto close contact in a buckling state
with the inner side surface 12a of the side plate part 12
of the base 1 extending so as to enwrap the outer pe-
ripheral side of the outer peripheral edge 2a of the cover
2, as shown in Fig. 15.

[0095] In detail, in the gasket 4, the base part 42 diag-
onally extends from the adhered part to the outer periph-
eral edge 2a of the cover 2 and the lower surface outer
peripheral part 2b to the outer periphery lower side (the
storage part 11 side of the base 1), in the non-fitted state
shown in Fig. 14, and the seal lip 41 protrudes in a collar
shape to the outer peripheral side therefrom. Further, at
the upper surface (the surface in the opposite side to the
storage part 11 of the base 1) of the seal lip 41, there is
provided circumferentially a rounded groove 41b so as
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to have an approximately J-shaped cross sectional
shape together with the outer peripheral surface of the
base part 42.

[0096] Inthiscase, if the seal lip 41 is defined as a part
at an outer peripheral side than the outer peripheral sur-
face 42a of the base part 42, in the case of projecting the
cross sections of the cover 2 and the gasket 4 at the fitted
position as shown by a single-dot chain line on the cross
section of the base 1, the following relation is established,
where S, is a cross sectional area of a gap between the
side plate part 12 of the base 1 and the base part 42 of
the projected gasket 4, and Sg is a cross sectional area
of the seal lip 41 indicated in the figure by attaching dots.

[\

SA SB (1)

[0097] Further, the following relation is established,
where H is a height from a groove bottom of the groove
41b to an upper surface of the cover 2, and W is a pro-
truding width of the seal lip 41 from the base part 42 to
the outer peripheral side.

- (2)

[0098] In this case, "groove bottom of the groove 41b"
corresponds to "bottom part of the concave shape" in the
description of the ninth aspect of the present invention.
Further, the following relation is off course established,
where L, is a dimension between the outer peripheral
edge 2a of the cover 2 and the inner side surface 12a of
the side plate part 12 of the base 1, and L is a protruding
length of the gasket 4 from the outer peripheral edge 2a.

Lg > La ..(3)

[0099] Inaccordance with the seventh embodiment, in
the process of pushing the cover 2 toward the inner pe-
riphery of the side plate part 12 of the base 1 as shown
by a single-dot chain line, from the non-fitted state shown
by a solid line in Fig. 14, to place it at a position which is
flush with the upper end thereof, the gasket 4 is inter-
posed between the inner side surface 12a of the side
plate part 12 of the base 1 and the outer peripheral edge
2a of the cover 2, in a state that the seal lip 41 buckles
to the outer side with respect to the base part 42 by mak-
ing the groove 41b as a boundary, as shown in Fig. 15.
This is because the seal lip 41 is bent at the groove 41b
on the basis of the relation Lg > L,, and an application
of friction force with the side plate part 12 of the base 1
to the seal lip 41. Therefore, in comparison with the case
that the gasket 104 is interposed in series with respect
to the connecting direction of the base 101 and the cover
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102 asin Fig. 22 described above, it is possible to reduce
the thickness (the height h) of the outer shell of the ap-
paratus formed by the base 1 and the cover 2. Further,
this is also effective in the light of the reduction in thick-
ness of the apparatus by reducing the dimension in the
thickness direction.

[0100] In this case, Fig. 16 is a partly cross sectional
view showing a comparative embodiment with respect
to the seventh embodiment. A gasket 40 in accordance
with the comparative embodiment is structured such as
to be compressed between the side plate part 12 of the
base 1 and the base part 42 of the gasket 4 so as to effect
sealing by being formed in a simple protruding shape
protruding from the outer peripheral edge 2a of the cover
2 to the outer peripheral side.

[0101] In accordance with this comparative embodi-
ment, since the dispersion of the surface pressure of the
gasket 4 caused by the dispersion of a dimensional ac-
curacy of the side plate part 12 of the base 1 is large,
and the gasket 4 is deformed to bend by friction with the
inner side surface 12a of the side plate part 12 as well
as being compressed, a leading end 40a protrudes out-
side in the process of pushing the cover 2 toward the
inner periphery of the side plate part 12 of the base 1 as
shown by a one-dot chain line, from the non-attached
state shown by a solid line in Fig. 16, to place it at the
positionwhichis flush with the upper end thereof. Further,
the restoring force of the gasket 4 with respect to the
bending deformation acts in the direction of pushing back
the cover 2 from the storage part 11 of the base 1 to the
outer side.

[0102] Onthe contrary, in accordance with the seventh
embodiment, since the gasket 4 is buckled as shown in
Fig. 15 in the process of inside fitting the cover 2 to the
base 1, the repulsion force is comparatively small. Thus
itis possible to easily install the gasket 4 and it is possible
to effectively inhibit the downsized and thinned base 1
and cover 2 on the basis of the downsizing of the HDD
from being deformed by the repulsion force of the gasket
4. Further, since the seal lip 41 can well follow the dis-
persion of the dimensional accuracy with respect to the
thickness direction of the side plate part 12 of the base
1, and the seal lip 41 is outside directed, it is possible to
achieve an excellent sealing performance with respect
to external dust.

[0103] Further, in the case of opening the base 1 and
the cover 2 up and down from the state in Fig. 15, the
side plate part 12 of the base 1 is relatively moved down-
ward with respect to the gasket 4. Therefore, the seal lip
41 deforms so as torise by the friction force with the inner
side surface 12a of the side plate part 12, whereby the
surface pressure of the seal surface 41a is increased,
and the restoring force to the direction of incline of the
seal lip 41 is applied in a direction of moving the bottom
plate part 13 of the base 1 and the cover 2 close to each
other. Therefore, the gasket 4 itself generates the con-
necting force between the base 1 and the cover 2, re-
sulting in that the parts cost and the working cost at a
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time of assembling can be reduced, by reduction of a
degree at which the connection between the base 1 and
the cover 2 depends on the screw members, and reduc-
tion of the number of the screw members.

[0104] Further, in the case of the dimensional relation
which satisfies the expression (1) and/or the expression
(2), itis possible to effectively prevent the seal lip 41 from
protruding outside from the part between the upper end
of the side plate part 12 and the upper surface of the
cover 2 due to the compression of the seal lip 41 between
the side plate part 12 of the base 1 and the base part 42
of the gasket 4.

[0105] Fig. 17 is a partly cross sectional view showing
an example in which the shape of the cover is modified
in the seventh embodiment mentioned above, in a state
that the base and the cover are not fitted, and Fig. 18 is
a partly cross sectional view showing the same in a state
that the base and the cover are fitted. The structure in
this example is different from Figs. 14 and 15 in a point
that the cover 2 is constituted by a top plate part 21, and
a side plate part 22 which is formed so as to be bent
approximately vertically along an outer peripheral edge
of the top plate part 21.

[0106] The gasket 4 made of the rubber-like elastic
material is constituted by the base part 42 which is inte-
grally adhered on the outer peripheral surface 22a of the
side plate part 22 of the cover 2 to the leading end part
(the lower end surface) 22c, and the seal lip 41 which
extends to the outer peripheral side of the base part 42
in such a manner that the opposite side (the upper side
in the figure) to the storage part 11 of the base 1 is formed
in a concave shape, as shown in Fig. 17. The seal lip 41
is brought into close contact in a buckled state with the
inner side surface 12a of the side plate part 12 of the
base 1 extending so as to surround the outer peripheral
side of the side plate part 22 of the cover 2, as shown in
Fig. 18.

[0107] Further, in this example, similarly to Fig. 14 de-
scribed above, the dimensional relation in accordance
with the expression (1) and/or the expression (2), and
the expression (3) is preferably applied.

[0108] Therefore, in this case, since the gasket 4 has
a low repulsion, the cover 2 can be easily installed, the
deforming force applied to the base 1 and the cover 2 is
small, the sealing performance with respect to the exter-
nal dust is nevertheless excellent, a degree at which the
connection between the base 1 and the cover 2 depends
on the screw members can be reduced, and protruding
outside of the seal lip 41 from the part between the side
plate part 12 of the base 1 and the basepart 42 of the
gasket 4 canbe effectivelyprevented.

[0109] Inthis case, inthe structure that the base 1 and
the cover 2 are made for the HDD, and the outer appear-
ance is formed in the parallelepiped shape as shown in
Fig. 7, the sealing performance is improved when each
ofthe corner parts Ainthe plan projection shape is formed
roundly and has alarger radius of curvature, as described
above. A description will be given here of the other meth-
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od for improving the sealing performance in the corner
part A.

[0110] Fig. 19is a plan view showing the corner parts
Aofthe base 1, the cover 2 and the gasket 4 for explaining
the method, Fig. 20 is a cross sectional view obtained by
cutting the gasket 4 at a position XX-XX in Fig. 19, and
Fig. 21 is a cross sectional view obtained by cutting the
gasket 4 at a position XXI-XXI in Fig. 19. In particular, in
the example shown in Fig. 19, the inner side surface 12a
of the side plate part 12 of the base 1, and the outer
peripheral seal surface 41a of the gasket 4 brought into
close contact with the inner side surface 12a are formed
in a shape obtained by rounding four corner parts (only
one corner part is shown in the figure) A of the rectangle
in the plan projection shape.

[0111] The gasket 4 is basically the same asin Fig. 14
described above. In particular, as shown in Figs. 20 and
21, the gasket 4 is constituted by the base part 42 which
is integrally adhered to the outer peripheral part of the
cover 2, and the seal lip 41 which extends to the outer
peripheral side of the base part 42 so as to form an ap-
proximately J-shaped cross section in such a manner
that the opposite side to the storage part of the base 1
is formed in the concave shape. The outer peripheral
seal surface 41a of the seal lip 41 is brought into close
contact in the buckled state with the inner side surface
12a of the side plate part 12 of the base 1 extending so
as to surround the outer peripheral side of the outer pe-
ripheral edge 2a of the cover 2.

[0112] The outer peripheral seal surface 41a of the
gasket 4 is structured such that a radius r, of curvature
of the curved surface at each of the corner parts A is
smaller than a radius r, of curvature of the inner side
surface 12a of the side plate part 12 of the base 1 at the
corner part A, in the non-installed state shown by the
single-dot chain line in Fig. 19.

[0113] Further, asis apparent fromthe comparison be-
tween Figs. 20 and 21, the gasket 4 is structured such
that a protruding length L, from the outer peripheral edge
2a of the cover 2 at the corner part A is larger than a
protruding length L, at the straight part B (a part corre-
sponding to each of sides of a polygon) corresponding
to the other parts than the corner part A.

[0114] In accordance with the structure mentioned
above, in the structure that the plane projection shapes
of the base 1 and the gasket 4 are formed in the polygon
having the rounded corner parts A, a collapsing amount
0 of the gasket 4 at the corner part A is larger than that
in the straight part B. Although the corner part A of the
base 1 manufactured in accordance with the press mold-
ing is hardly formed with high precision in accordance
with the downsizing of the HDD, since the collapsing
amount & of the gasket 4 is made large at the corner part
A as mentioned above, it is possible to secure the good
sealing performance in the corner part A.
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Industrial Applicability

[0115] The presentinvention is useful, for example, as
the sealing structure between the base and the top cover
for the HDD.

Claims

1. Asealing structure using a gasket for sealing a clear-
ance between a base (1) having a storage part (11)
and a cover (2) joined to the base (1) so as to close
said storage part (11), via a gasket (4) made of a
rubber-like elastic material, wherein said base (1)
and the cover (2) have side peripheral surfaces fac-
ing to each other in a different direction from their
joining direction, and said gasket (4) is integrally pro-
vided on one side peripheral surface of the side pe-
ripheral surface of said base (1) and the side periph-
eral surface of said cover (2), and is brought into
close contact with the other side peripheral surface.

2. Asealing structure using agasketas claimedin claim
1, wherein the gasket (4) has a seal lip (41) brought
into close contact with the other side peripheral sur-
face, and the seal lip (41) is formed in an inclined
state toward a relative movementdirection of the oth-
er side peripheral surface at a time of relatively mov-
ing the cover (2) to the storage part (11) side of the
base (1).

3. Asealing structure using agasketas claimedin claim
1, wherein the other side peripheral surface has a
larger fastening margin with respect to the gasket
(4) at an outer side from a close fitting part to the
gasket (4).

4. Asealingstructure using agasketas claimedin claim
1, wherein the fastening margin with respect to the
gasket (4) is made gradually larger from an end part
of the other side peripheral surface toward the close
fitting part with the gasket (4), on the other side pe-
ripheral surface.

5. Asealing structure using agasketas claimedin claim
1, wherein the base (1) and the cover (2) have side
plate parts (12, 22) along the outer peripheries there-
of, and the gasket (4) is adhered in such a manner
as to enwrap one of said side plate parts (12, 22).

6. Asealing structure using agasketas claimedin claim
1, wherein the base (1) and the cover (2) have side
plate parts (12, 22) along the outer peripheries there-
of, the gasket (4) is adhered to one of said side plate
parts (12, 22), and has an extension part (43) ex-
tending toward a side to which a leading end of said
one side plate part is directed, and the seal lip (41)
brought into close contact with the other side periph-
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eral surface is formed on said extension part (43) .

A sealing structure using a gasket for sealing a clear-
ance between a base (1) having a storage part (11)
and a cover (2) joined to the base (1) so as to close
said storage part (11), via a gasket (4) made of a
rubber-like elastic material, wherein said base (1)
and the cover (2) have side peripheral surfaces fac-
ing to each other in a different direction from their
joining direction, and said gasket (4) is integrally pro-
vided on the side peripheral surface of said base (1)
and is brought into close contact with the side pe-
ripheral surface of said cover (2), and a buffering
part (44) positioned at an outer peripheral part of a
bottom plate part (13) of said cover (2) is integrally
formed in said gasket (4).

A sealing structure using a gasket for sealing a clear-
ance between a base (1) having a storage part (11)
and a cover (2) joined to the base (1) so as to close
said storage part (11), via a gasket (4) made of a
rubber-like elastic material, wherein said gasket (4)
is constituted by a base part (42) integrally adhered
to a side peripheral surface of said cover (2), and a
seal lip (41) extending to an outer peripheral side of
the base part (42) in such a manner that an opposite
side to said storage part (11) forms a concave shape,
and the seal lip (41) is brought into close contact in
a buckling state with a side plate part (12) of said
base (1) extending in such a manner as to surround
the side peripheral surface of said cover (2).

A sealing structure using agasket as claimedin claim
8, wherein one or both of the following two expres-
sions is satisfied:

[\
wn
03]

Sa

in which S, is a cross sectional area of a clearance
between the base part (42) of the gasket (4) and the
side plate part (12) of the base (1), Sg is a cross
sectional area of the seal lip (41), H is a height from
a bottom part of the concave shape of the seal lip
(41) to an upper surface of the cover (2), and Wis a
protruding width of the seal lip (41) from the base
part (42) of the gasket (4) to an outer peripheral side.

A sealing structure using a gasket for sealing a clear-
ance between a base (1) having a storage part (11)
and having a polygonal plane projection shape with
rounded corner parts (A), and a cover (2) arranged
at an inner side of a side plate part (12) of the base
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(1) and joined so as to close said storage part (11) ,
viaagasket (4) made of arubber-like elastic material,
integrally bonded to a side peripheral surface of the
cover (2) and broughtinto close contact with an inner
side surface (12a) of said side plate part (12), where-
in a radius (r,) of curvature of an outer peripheral
seal surface (41a) of said gasket (4) at said corner
parts (A) is made smaller than a radius (r,) of curva-
ture of an inner side surface (12a) of the side plate
part (12) of said base (1) at said corner part (A).

A sealing structure using a gasket for sealing a clear-
ance between a base (1) having a storage part (11)
and having a polygonal plane projection shape with
rounded corner parts (A), and a cover (2) arranged
at an inner side of a side plate part (12) of the base
(1) and joined so as to close said storage part (11),
viaagasket (4) made of arubber-like elastic material,
integrally bonded to a side peripheral surface of the
cover (2) and broughtinto close contact with an inner
side surface (12a) of said side plate part (12), where-
in a protruding length (L,) of the gasket (4) at said
corner parts (A) is made larger than a protruding
length (L) of the gasket (4) at the other parts than
said corner part (A) .
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